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DEVICE AND METHOD FOR SELECTIVELY 
^ MODIFYING A BACKPLANE 

CROSS-REFERENCE 

..ep.esen.appUca«o„cU>..^o..y.o.U.a^^^^^^ 

AppUcation Serial No. 60/319,553, filed on Septeml« 16, 2003. 
BACKGROUND 

,000, ThepresentdisclosurereUtessenerally.— u^cafio^ae^.^ 
rparUcuitoadeviceand.e*od..elecavelyn.oai^insal.c.pW^^^ 

.i^c f^Y the transport of data between 

two or more locations. The data transportea y 

M • A.,^ fnr telephone conversations. Voice data typicauy h 
has been primarily voice data for telepnon Technological 
e^thousandbitsper second (KBPS) for eachsideofavoicec^l.!^^^^^ 

.avancesinteleco— ionssuchasdatamodemsa^^^^^^^^ 
, .u TwfADSUhaveincreasedthequantilyofdataandtheratea 

— '''^'"r'~rda.videoda.s.ean«,faxda.s«ea.n.,a«ivoice 
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™,Uon bits per second (1 MBPS) ar>d can reach into the hundreds of MBPS. 

,00041 teleco—ation systems are typically constructed of a number of 

';rLcircuitdau.ht.boards.each„f.MchUcom>ectedtoa.cM^^^^ 

of different typesof daughter bcardsare typically attached to thebacMan . Some^ 

.edaughterboardsareusedtoprovideattachmenttothesubscrn^t^H^e^^^ 
,>„es.C«rer daughter boardsmayprovidesystemcontrolfuncbons.wh.es«^^^^^ 

provideconnecHvi.y.odatapathinterconnection(switching)elements»>d global d^. 

Lsportnetwor,..Many.ypesofdaugh.erboardsmaybe.oundinag.vensy^.m^ 
ThebacM-mayprovideseveralfuncttons. Jorexample.itmayprovrdea athto 
LpplyeLcal power .oeachofthedaughterboards.E,ectrica.pathsmayalsobe 

Lopasscontrolinformationbetweenthedaughterboards. Thebac.^^^^^^^ 
Iprovidepathsforpassingthedatabetweenthesubscriberinterfaceboardsanathe 

switching elements and network interface ports. 

,0005, amount of data that can be passed between the various daughter boards 

Cdergoneasteadyincreasewith.ime.Thisdata.ansportcapacity,orb— th, 

sdeterminedbyfactorssuchasthenumberofelectricalpathsandthemdrvrdual 

bandwidthof each path Advances in t^hnology have allowed aggre^te 
l^ndwidthofthebackplanestosteadayinc^ase. However adi£f.a.ty«.a. 

.elecommunication systems has historically been that backpUnes embedded m the 
tlmsareultimatelylimit^iin their usefulHfetimebythebandw.dthrestr.ctron^ 
r^inthe^usedintheirconstructionOnesolutionistodesi^sy^ems 

wihexcessivebandwidthbackplanestoextendtheirusefullifedme. However.th. 
:;oachiscosUyandmayresultinprohibitiveinitia,systemcosts.Tl^ap^^ 

1 .0 address new t^hnologies that may not exist or may no. be prachcal to 

implement when a backplane is designed and embedded. 
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100061 Accordin^y. what is needed is a system and method for modifying a 
backplane in a modular manner. 

SUMMARY 

■0«,71 inoneembodimentasystemisprovidedhavingamodifiablebackplane 
apa»ty.Thesys.emcomprisesachassis.anemt.ddedbaci<pIane,»da,^^^^^^^^^^^ 
module Theembeddedbaclcplaneispositionedwitwnthechassisandadap.ed.0 

receiveap,u«lityofdaugh.erboa„is.T^e,eplaceablemoduleisposition^P— 
^^eemheddedbacUplaneandadaptedtoreceivethedaushterboards, — *e 

systemis modifiable dependingonaselectedch^acterisacofthereplaceablemodule. 



BWEF DESCRIPTION OF THE DRAWINGS 

[00081 Fig. 1 iUustrates a conventional telecommunications system. 

,0««, Fig. 2 mustrates one method of connecting a replac^ble modular backplane 

to the system illustrated in Fig. 1. 

[00101 Fig. 3 fflustrates the use of a daughter card with the replaceable module of 
Fig. 2 and the system of Fig. 1. 

100111 Fig. 4 illustrates exemplary data paths that may be provided in the 
replaceable module of Figs, 2 and 3. 

[00121 Fig. 5 is a flow chart of an exemplary method for replacing a removable 
backplane. 

WRITTEN DESCRIPTION 

,0013, The present disclosure relates generally to telecommunications devices and, 
„.ore particularly, to a device and method for selectively modifying a backplane. It .s 
understood, however, that the following disclosure provides many different 
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e„.bodin,en« or examples. Specific exa„.ples of components and arxangemen^ are 
described below to simplify the p^sent disclosure. These are, of course, merely 
e_plesa„darenoUn.e„dedtobe«.lnaddi«on.*epres«.fdisdosure.^^^ 

.peaLerencenumerals and/or .e«ersin.hevariousexamples.™srepe..on.for 
Z purpose of simpUci.y and clarify and does no. in itself dictate a relationship 
between the various embodiments and/or configurations discussed. 
1«„41 Fig.lillustratesoneembodimentofasystemlOthatmaybeusedina 
LLur^cations system(not Shown). Thesystem^0.cludesasystembacUp,aneX2 
lisaffixedtoachassisU(e.g..ahousing)asanembeddedcomponent.Oneormore 

daughterboardsiemaybeconn^tedtothesyst^baCplanell Thesystem 
bacKplaneUistypicaUyintendedtoserveforthelifeofthesystemmAccordmgly, 

bandwidth restrictions caused by the design of the system backplane 12 are a 

pe™^entUmitationofthesystemlO.Becausethesystembacl.planel2.a^^2^^ 

Lch.sisl4,replacingthesystembac.planel2insuchasystemre,u.estecomple.e 

disassembly and reassembly of the entire syst^lO. Ms is undesira le m the 
.elecommunicationsfieldbecausesubscribersservicedby.hesystemlOmaybewrthout 

communications services for the duration of the backplane replacement operatron. 
■00151 Referring now to Fig. 2, in one embodiment, a replaceable module 18 is 
iUustrat^i. The module 18 is capable of simple attachment to the exiting system 
backplane 12 using screws, latches, quick detach mechanisms, an interference f,t. or 
other suitable means. T^e replaceable module 18 provides high speed interconnec 
paths needed for transporting large quantities of data flowing through the system m 
Theexistingsystembackp,anel2maycontinuetocarrylowerbandwidthpowerand 

c„„trolfunctions.Thereplaceablemodulel8maybeeasayadded«,aun.tmthe^d^ 
without disturbing the operationofthesystemlCFurthermorcdaughterboar^ (such 

as the daughter board 16 of Fig. 1) that are capable of communicating v>a the 
replacement module 18 may utilize the high speed interconnect paths for data 
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transport. Accordingly, the replaceable module 18 provides a number of features. For 
example, one feature is an ability to upgrade the replaceable module 18 in the field 
easily and quickly. A second feature provided by the replaceable module 18 is that 
additional bandwidth may be added as needed by system capability expansion or by 
increases in composite subscriber bandwidth. In addition, new technologies may be 
incorporated into the replaceable module 18 as they become available to extend system 
capabilities and or reduce system costs. This capability may be used to extend the 
useful lifetime of the system 10 and thus reduce the cost of ownership. 

[0016] Referring now to Fig. 3, the replaceable module 18 is shown ready for 
attachment to the system 10 with a daughter board 16 positioned for connection to the 
combination of the system backplane 12 and the replaceable module 18. In the present 
example, the daughter board 16 has a connection mechanism 20 that extends through 
the system backplane 12 to access a corresponding connection mechanism 22 present on 
the replaceable module 18. It is understood that many types of connection mechanisms 
and technologies may be used. For example, electrical connections, optical connections, 
wireless connections, infrared connections, and/ or other existing or future technologies 
may be utilized to provide connectivity between the daughter boards 16 and the 
replaceable module 18 to extend the bandwidth and capabilities of the system 10. 
Furthermore, a variety of alignment mechanisms may be provided to facilitate 
alignment of the replaceable module 18 within the chassis 14. For example, the 
replaceable module 18 may be aligned using grooves, markings, or attachment means 
provided by the chassis 14, or may be aligned using holes or other markings provided 
by the system backplane 12. 

[0017] The incorporation of a replaceable module into a system can thus provide for 
easy field upgrades capable of extending the bandwidth and capabilities of a 
telecommunications system. This capability may extend the lifetime of the system and 
provide for more favorable system economy. 
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[0018] With reference now to Fig. 4 and with continued reference to Figs. 1-3, 
another embodiment of the present disclosure is illustrated. In the present example, the 
chassis 14 is designed to support two backplanes. These are the system backplane 12 
(e.g., a general purpose embedded backplane) and the replaceable module 18. It is 
understood that the term "embedded" includes any manner of affbcing or attaching the 
backplane in a manner that is not easily removable. The general purpose backplane 12 
supports up to twenty-two boards and provides paths to distribute several signal 
groups to the twenty-two board slots. These signal groups (not shown) may include 
power, master clock distribution, a voice channel highway, and a data channel 
highway. 

[0019] The voice channel highway transports low bandwidth digitally encoded voice 
information. This voice channel highway is shared between all of the slots and 
provides a total bandwidth of approximately 192 megabits per second of voice traffic 
throughput. The data channel highway may be a redundant pair of highways that 
carry data in an Asynchronous Transfer Mode (ATM) format. These redundant data 
channel highways may also be shared between the twenty-two slots and may provide 
an aggregate bandwidth of approximately 2.1 gigabits per second of data bandwidth 
throughput. 

[0020] In the present example, the voice and data channel highways may be 
sufficient for carrying a telephone voice call and a moderate amount of data traffic, such 
as that needed for supplying Digital Subscriber Line (DSL) traffic for end users. 
However, other systems may need to carry much larger amounts of data traffic, such as 
digitized video traffic. For these systems, the replaceable module may be attached to 
provide an additional backplane with added data bandwidth. 

[0021] Referring particularly to Fig. 4, an exemplary implementation of the 
replaceable module 18 includes twenty-two slots, with twenty of the slots available for 
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use as general purpose board slots 24 for daughter boards 16 and two of the slots 26 
filled with a pair of redundant router boards (not shown). For purposes of clarity, only 
the two router board slots 26 and six general purpose board slots 24 are illustrated. The 
router boards include circuitry to perform the necessary data routing functions 
appropriate to the type of data traffic being carried, and may be connected to each other 
via signal lines 28. 

[0022] The replaceable module 18 also provides a plurality of signal lines (e.g., data 
paths) to carry data traffic to and from each of the general purpose board slots 24 to the 
pair of redundant router board slots 26. In the present example, each of the general 
purpose board slots 24 has two pairs of data transfer wires 30 to carry data from that 
general purpose board slot 24 to each of the router board slots 26, and an additional two 
pairs 32 from each router board slot 26 to return data from the router board slots 26 to 
each of the general purpose board slots 24. For purposes of illustration, each of these 
pairs of wires 30, 32 is capable of carrying 3.125 Gigabits of data. Accordingly, each 
general purpose board slot 24 may transfer 6.250 Gigabits of data to and from each of 
the two router board slots 26. The 6.250 Gigabit paths are for the exclusive use of each 
general purpose board slot 24 to transfer data to and from the redundant router board 
slots 26. The aggregate bandwidth that can be transported through the exemplary 
system 10 is thus 6.250 x 2 x 20 = 250 Gigabits per second. 

[0023] It is noted that the addition of the replaceable module 18 does not interfere 
with the normal operation of the data and voice channel highways provided by the 
general purpose backplane 12. Furthermore, each of the slots (of the general purpose 
backplane 12) may be equipped to access the additional bandwidth made available by 
the replaceable module 18. In the present example, installing the replaceable module 18 
increases the system bandwidth from just over 2 gigabits per second to approximately 
250 Gigabits per second. In this manner, future bandwidth requirements may be 
supported by replacing the replaceable module 18 with other replaceable modules 
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having the desired bandwidth (e.g., 10 Gigabits per second per pair). The system 10 can 
thus be upgraded to support larger bandwidth traffic requirements with the addition of 
the replaceable module 18, rather than having to replace the entire system as is the case 
in many current system architectures. 

[0024] Referring now to Fig. 5, in yet another embodiment, a method 34 may be used 
to install a removable module (e.g., a backplane) in the system 10 of Figs. 1-3. The 
method 34 begins in step 36 by determining whether a non-removable backplane within 
the system 10 satisfies at least one defined criterion. For example, the criterion may be 
that the non-removable backplane 10 provide a certain amount of bandwidth. If the 
non-removable backplane does satisfy the defined criterion, then the method 34 ends. If 
the non-removable backplane does not satisfy the defined criterion, the method 34 
continues to step 38, where a determination is made as to whether a removable 
backplane is installed. 

[0025] If a removable backplane is not installed, the method 34 jumps to step 44, 
which will be described below. However, if a removable backplane is installed, the 
method 34 continues to step 40, where a determination is made as to whether the 
installed removable backplane satisfies the defined criterion. If the installed removable 
backplane does satisfy the defined criterion, then the method 34 ends. If the installed 
removable backplane does not satisfy the predetermined criterion, then the method 34 
continues to step 42, where the installed removable backplane is removed. In step 44, a 
removable backplane is selected that meets the defined criterion and, in step 46, the 
selected removable backplane is installed. 

[0026] The above disclosure provides many different embodiments, or examples, for 
implementing different features of the disclosure. Specific examples of components, 
and processes are described to help clarify the disclosure. For example, while the 
backplanes described above include up to twenty-two slots, it is understood that more 
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or fewer slots may be used. Furthermore, while the disclosure describes pairs of paths 
used in data transfer, it is understood that any combination of paths may be used and 
that the number of paths leading to a router board from a general purposes board may 
not be equal to the number of paths leading to the general purpose board from the 
router board. Accordingly, it will be understood by those skilled in the art that various 
changes in form and detail may be made therein without departing from the spirit and 
scope of the disclosure. 
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